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SUMMARY. 

A  new  sample  foam  insert  for  the  Protec  helmet  was  impact  tested  along  with  a 
standard  insert  to  determine  differences  in  impact  protection.  This  testing  was 
performed  to  ascertain  the  suitability  of  the  new  protective  insert  in  the  role  of  freefall 
parachute  helmet.  The  testing  showed  that  the  performance  of  the  new  insert  was 
better  than  the  standard  insert,  but  did  not  meet  the  standards  set  prior  to  testing. 

BACKGROUND. 

1.  There  is  a  continuing  requirement  for  a  protective  helmet  for  Freefall 
Parachuting  within  the  Canadian  Forces.  The  impact  protection  of  candidate  helmets  to 
be  used  in  the  freefall  parachute  role  has  been  identified  as  a  major  concern.  As  such, 
the  Defence  and  Civil  Institute  of  Environmental  Medicine  (DCIEM)  was  tasked  by 
Director  Land  Requirements  (DLR)  to  perform  impact  testing  on  a  new  foam  liner  insert 
for  the  candidate  helmet  (Protec).  This  testing  was  to  be  performed  as  a  continuation  of 
the  previous  work  (Ref  A). 

AIM. 

2.  The  aim  of  this  project  was  to  measure  and  analyse  the  impact  performance  of  a 
new  foam  insert  for  the  Protec  helmet.  Comparison  to  the  original  foam  insert  was  to  be 
made,  along  with  performance  relative  to  the  standards  described  below. 
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IMPACT  TESTING  STANDARDS. 


3.  Two  standards  were  to  be  used  in  this  testing  to  analyze  the  performance  of  the 
candidate  helmet.  One  was  the  European  Airborne  Sport  Helmet  Standard  (Ref  B  - 
enclosed  in  Annex  A).  This  standard  requires  the  helmet  to  be  tested  with  a  90  Joule  (J) 
impact  on  each  of  the  crown,  front,  back  and  both  sides.  The  other  standard  was  the 
Soldier's  Helmet  Parachute  Impact  Standard  (Ref  C),  and  required  90  J  impact  on  the 
crown,  and  65  J  on  the  front,  back  and  both  sides.  The  pass /fail  criterion  for  both 
standards  was  a  maximum  of  250  G  peak  headform  acceleration,  measured  as  a  result 
of  impact  on  any  of  the  five  impact  points.  The  two  standards  were  selected  since  there 
is  no  standard  for  freefall  helmets,  and  it  was  felt  that  they  would  provide  a  reasonable 
standard  for  an  analysis.  The  aim  of  the  project  was  to  test  first  using  the  Soldier's 
Helmet  standard,  and  if  the  helmet  was  performing  adequately  the  intention  was  then 
to  proceed  with  the  European  Standard  at  a  later  date. 

IMPACT  TESTING  PROTOCOL. 

4.  The  impact  testing  was  performed  on  April  2, 1998  at  the  Canadian  Standards 
Association  (CSA)  facility  in  Rexdale,  Ontario.  The  testing  protocol  was  exactly  the 
same  as  the  previous  testing  (Ref  A).  All  testing  was  conducted  by  Mr.  Henry  Tran,  a 
technician  at  CSA  who  specialises  in  impact  testing. 

RESULTS. 

5.  As  with  previous  testing,  only  the  ambient  temperature  condition  was  tested. 
This  was  due  to  the  fact  that  only  two  samples  (one  of  each  foam  insert  type)  were 
available  for  testing.  The  results  for  the  two  samples  are  summarized  in  Table  1  below, 
and  a  copy  of  the  raw  data  sheets  are  located  in  Annex  B.  The  peak  accelerations  listed 
as  500+  were  beyond  the  capability  of  the  impact  system  to  measure.  All  three  impact 
runs  for  the  standard  insert  produced  peak  accelerations  greater  than  500  G.  Because 
there  was  a  concern  that  the  excessively  high  peak  acceleration  values  might  damage 
the  testing  equipment,  the  testing  of  the  standard  insert  was  halted  after  only  those 
three  individual  impact  runs.  The  special  insert  was  tested  on  all  five  impact  areas,  with 
only  the  crown  exceeding  500  G  peak  headform  acceleration.  The  mean  peak  headform 
acceleration  for  the  helmet  with  special  insert  was  in  excess  of  356  G. 
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Table  1:  Results  of  impact  testing  at  ambient  condition 


Sample 

Protec 

Mass 

(kg) 

Headform  Used 

Crown 

Peak 

Front 

Acceleration  (G) 

Back 

Standard 

Insert 

Protec 

0.411 

ISO  ‘J’ 

500+ 

500+ 

500+ 

Special 

Insert 

0.519 

ISO  ‘J’ 

500+ 

223 

412  305 

340 

Grey  areas  indicate  impact  areas  that  were  not  tested 


DISCUSSION. 

6.  The  results  indicate  that  the  Protec  helmet  with  the  special  insert  does  not  meet 
either  of  the  two  standards  proposed  in  the  condition  tested.  The  new  foam  does 
perform  better  than  the  original  foam,  but  greater  performance  is  still  required.  At  this 
time  it  is  not  possible  to  endorse  the  use  of  the  Protec  helmet  with  the  new  liner  in  roles 
that  require  attenuation  of  impacts  is  the  range  of  65  to  90  Joules. 

CONCLUSIONS. 

7.  The  results  of  the  testing  show  that  even  the  Protec  helmet  with  the  new  liner 
does  not  provide  the  required  levels  of  protection  in  terms  of  either  of  the  two 
proposed  standards. 

RECOMMENDATIONS. 

8.  The  following  recommendations  are  offered  for  the  continued  development  of 
the  Freefall  Parachuting  Helmet: 

a.  The  CSA  testing  technician  (Mr.  Henry  Tran)  suggested  the  use  of  EPP 
(expanded  polypropylene)  or  EPS  (expanded  polystyrene)  foam  for  the 
helmet  liner.  Using  his  extensive  helmet  testing  experience,  he  felt  that 
these  types  of  foams  would  be  more  appropriate  for  the  impact 
attenuation  required. 

b.  Further  to  the  above,  the  liner  is  composed  of  three  individual  segments 
which  do  not  fully  surround  the  head.  A  moulded  single-piece  liner  (EPP 
and  EPS  would  be  a  solid,  moulded  liner  as  opposed  to  the  current 
flexible  liner)  would  ensure  that  the  entire  head  is  surrounded  by  foam 
padding,  and  that  the  maximum  surface  area  for  impact  attenuation  is 
available.  This  kind  of  complete  coverage  could  lead  to  thermal  comfort 
issues,  and  so  should  be  thoroughly  tested  with  users. 
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c. 


Testing  at  both  low  and  high  temperatures  is  necessary  to  ensure  that  the 
impact  attenuation  of  the  helmet  is  not  compromised  by  changes  in  q 

environmental  conditions. 

9.  DCIEM  would  be  prepared  to  assist  in  testing  further  improvements  to  the 
Protec  helmet,  or  selection  of  an  alternate  helmet  that  meets  the  required  impact 
protection  standards. 
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EUROPEAN  STANOARD  966 


norme  europeenne 


Airborne  sports  helmets 


Casques  pour  sports  aeriens 


Luf tsoorthelroe 


This  draft  European  Standard  Is  submitted  to  the  CEN  members  for  CEN  enquiry. 

It  has  been  drawn  up  by  Technical  Committee  CEN/TC  156. 

If  this  draft  becomes  a  European  Standard,  CEN  members  are  bound  to  comply  with 
#  the  CEN/CENELEC  Internal  Regulations  which  stipulate  the  conditions  for  giving 

this  European  Standard  the  status  of  a  national  standard  without  any  alteration. 

This  draft  European  Standard  was  established  by  CEN  in  three  official  versions 
(English.  French,  German).  A  version  in  any  other  language  made  by  translation 
under  the  respons ibi 1 ity  of  a  CEN  member  into  Us  own  language  and  notified 
to  the  Central  Secretariat  has  the  same  status  as  the  official  versions. 

CEN  members  are  the  national  standards  bodies  of  Austria,  Belgium,  Denmark , 
Finland,  France,  Germany,  Greece.  Iceland,  Ireland,  Italy.  Luxembourg, 
Netherlands,  Norway,  Portugal.  Spain,  Sweden,  SwiizerLwd  and  United  Kingdom. 


CEN 


European  Committee  for  Standardization 
Comite  Europeen  de  Norma  1 i s at  ion 
Eurooaisches  Komitee  fur  Normung 


Central  Secretariat:  rue  de  Stassart  36,  Q - 1050  Brussels 
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Foreword 

This  European  Standard  has  been  prepared  under  the  direction  of  the  Technical  Coemitte*  CSM/TC  TS# 
-Protective  helmets**.  It  specifies  requirements  for  helmets  used  in  airborne  sports  .ctivities- 

The  voriout  helmets  for  airborne  sports  ere  indicated  in  this  European  Standard  as  follows* 

.  -  Category  HFO:  Helmets  for  parmgliding  and  hang  gliding 

-  Category  PC*  Helmets  for  parachuting 

•  category  UU  He  loots  for  flying  with  ultra-light  aeroplanes 

The  requirements  cover  ell  categories.  Special  requirements  are  contained  in  the  relevant  clauses. 

The  protection  given  by  a  helmet  depends  on  the  cirtsmtanees  of  the  accident  and  wearing  a  hmlaet  cannot 
always  prevent  death  or  long  term  disability* 

A  proportion  of  the  energy  of  an  ieoect  is  absorbed  by  the  helmet,  thereby  reducing  the  force  of  the  blow 
sustained  by  the  head.  The  structure  of  the  helmet  may  be  damaged  in  absorbing  this  energy  and  any  helmet 
that  sustains  a  severe  blow  needs  to  be  replaced  even  if  damage  ia  not  apparent. 

To  achieve  the  performance  of  which  it  is  capable,  and  to  ensure  stability  on. the  head,  a  helmet  should  be 
•s  closely  fitting  as  possiblm  consistent  with  comfort.  Ih  use  It  is  essential  that  the  helmet  is  securely 
fastened,  with  any  chin  strap  under  tension  at  all  times. 
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*  SCOP*  .  .  fo r  hr lasts  used  parafll  iding.  h»ng  gli- 

<"0,'  »nd  the  corresponding  aothods  of  test.  rf-re  <r*  »<v«"  for  ,h*  ,°n°u'n9' 

aooulro-nts  a^mina  devices  field  of  vision,  head  eoolllty  and  tye  protse- 

.  construction  including  chin  strap.  fastening  dev 
tion; 

.  pmctritlon  reslUMCC; 

-  thock  »a*orb<rtg  prcporri**: 

-  r*tant1on  lyst**  proportion 

*  forking  tnd  information  ftr  u*ert. 


2  *or**tiv*  r*fer»nce*  /  .  .  f„  othtr  publication*.  Thest 

Tnt*  European  St.nd.rd  incorporate.  ov  the  publication.  ere  listed  h-r- 

^LtiCTSfereness  are  cited  et  the  spproprlit.  pUcss  in  lny  Qf  these  publication*  apply  to 

sftsr.  For  1"  «t  by  oaond-ont  or  revision.  For  undotod  rofereneos 

„  —  -»«>-  - 

■  ««"  <-  “““  *"  “*'*  ,j‘ 

Hoad  foe  as  for  oee  l.  the  to.tin,  ot  Ptot.ctlve  h.X-.» 

3  Oottnitton* 

fof  xtm  purpose  of  this  standi  the  fo11~i«9  *«»“<"»  -W* 

j.l  proteetlve  hetaet  .  ^  eay  provide  additional 

Holaet  prlaarlly  intended  to  protect  the  ••arer’*  head  against  epae  . 
protection; 

J.i  Shell 

tutorial  that  provide*  the  ganersl  outer  for.  Of  the  helaetj 
3.3  Htlxt  typt 

category  of  helaot.  nhlch  do  not  dlff.r  In  such  os^tl.l  rt.pects  as, 

:  i  zz:—  - ~ — - » - - — 

However .  .  hole.*  type  eajM££*  J  l^hft^  XF25-S-S  «  *ho  tost, 

padding  in  each  site  in  the  range  1*  «  •«*  ^ 
satisfies  the  reguireeents  of  this  standard. 


•)  %*  court*  ol  preparation 


A-3/20 


c  un;4  -  pc*  r  0  i  r  e  ,  i  *v*  tv? 


ANNEX  A 

TO  3753- 1/E- 1  (OHE) 
6  APR  98 


# 

Page  4 

prEN  966:1992 

3.4  Padding 

3.4 . t  Protect ive  padding 

HetcHal  used  to  absorb  i»P*ct  trfergy;  A 


3.4.2  Comfort  podding 

Liner  aatorial  provided  for  tl>0  nearer  *  *  cohort; 

3.4.3  34*105  podding 

Liner  aitiriil  used  for  adjustment  of  the  holoet  stt«; 

3.5  Retention  iylte« 

co-plet#  rnwly  by  Mini  of  Mich  the  helaet  ie  Mint»in«d  in  Motion  on  the  h.»0.  including  .ny  a*w ice* 
for  adjustment  of  the  syttn  or  to  .nh.nce  the  -etrtr's  contort; 

3*5  Chin-strap 

Pbrt  of  the  retention  iyit«-  ooneibting  of  a  strip  that  p»s~»  under  the  neertr's  jw  to  heap  the  h.laat  in 
position; 

3.7  Basic  piano  of  the  h man  heed 

Plana  at  the  level  of  the  external  ear  opening  I  external  auditory  a««ti»*)  and  the  lower  edga  of  the  eye 
socket*  (orbits); 

3.a  Basic  plana  of  a  headfora 

Plane  re  1  at  1  we  to  the  headfora  that  oorrespond*  to  the  basic  plane  of  the  human  Scad» 

.  3*3  Reference  plana 

construction  plene  pereltet  to  the  beeie  pi  in.  of  the  h.*dfom  it  •  distbne.  fro.  it  -hich  ie  *  function  of 
the  site  of  the  headfora; 

3.10  Test  area 

Are*  of  the  headfora  in  -hie*  iapKt  teste  My  b.  conducted  -hi eh  eorreiponds  to  th.  nininu.  pretMtod  ir» 
of  the  hyaan  hood. 

3  »11  Chin«cup 

fastening  device  of  the  eMn-strap  that  fits  round  the  point  of  the  nearer**  chin. 


t 


a 


3.12  Visor 

Transparent  protective  screen  extending  over  the  eyes  and  covering  part  of  the  face. 


3.13  Goggles 

Transparent  protector*  that  enclose  the  eyes. 
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For  those  parts  of  the  helmet  co ming  Into  contact  with  th*  sHm  the  materiel  usee  shall  W"‘ 

deroo  apprmeiabl*  alteration  from  contact  with  sweat  or  other  substance*  likely  to  be  found  in  toiletries. 
Materials  shall  not  be  used  which  are  knotet  to  cause  skirt  disorders,  including  cold  injuries  due  to  thermal 
conductivity. 


S  Construction 


5.1  General 


The  he  1  eat  normally  consists  of  a  shell,  either  containing  or  providing  the  necessary  means  of 
pact  energy,  and  either  fitted  with  or  providing  means  for  retaining  the  helmet  on  the  head  In 


adsorbing  in¬ 
ert  accident. 


The  helhet  should  have  good  durability  and  withstand  normal  handling. 


The  helmet  shall  be  so  designed  and  shaped  that  part*  of  it  (visor,  rivets,  ventilators,  edges,  fastening 
device  and  the  like)  do  not  injure  the  wear  in  normal  use. 


No  accessories  aay  be  fitted  to  or  incorporated  In  the  airborne  sports  hwlmmts  unless  it  is  deigned  In  sucn 
a  way  that  it  will  not  cause  injury  and  that,  when  it  is  fitted  to  or  incorporated  in  the  pro  tact  we  helmet, 
the  helmet  still  complies  with  the  requirements  of  this  standard. 


The  construction  of  helmets  category  fC  should  take  into  account  the  risk  that  the  line*  of  the  parachutes 
might  be  captured  by  the  helmet  with  the  retention  system  and  its  accessories. 


WoTt  -  Helmets  should  ‘ 

•  have  low  weight 

-  be  easy  to  put  on  and  take  off 

-  be  usable  together  with  spectacles 

-  not  significantly  interfere  with  the  ability  of  the  user  ro  receive  acoustic  ambient  informations 
(not  valid  for  helmets  category  UW 


s.2  Retention  system 
5.2.1  Control 

■MM  trtall  m  prtotdrt  for  retaining  tto  h*1a.t  on  tto  marar's  tort.  *11  ptrts  of  tto  rotation  sytto. 
snail  bm  securely  attached  to  the  system  or  to  the  helmet. 


5.2.2  Chin  straps 

Any  chin  strap  Shall  bm  not  less  then  IS  mm  wide. 

Chin  Straps  may  be  fitted  with  means  of  enhancing  comfort  for  the  wearer. 

2f  the  chin  strap  includes  a  chin  cup  all  the  tests  shell  performed  with  the  chin  cup. 

5.2.3  Pastening  devices 

Any  chin  strap  shall  be  fitted  with  a  device  to  adjust  and  maintain  tansion  In  the  strap.  The  device  should 
be  eapaole  of  adjustment  so  it  does  not  come  on  the  Jaw  bone. 
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5,3  FWHs* 


than  be  smooth  rounded.  There  shell  be  no  rigid  projection*  or 
£  ex—  .  ~  an-  o.  -ootMy  f.ir*  ro  the 


the  Inside  of  the  helmet.  Any 
Adjacent  surface. 


5.4  Field  of  vision 

Whc„  »e..ad  ih  «cnrdanc.  with  T.4  than.  Mil  be  00  occu.atlon  >«  «h.  field  o,  vision  bound.d  Oy  <sa. 
annex  C.  figure*  C.l.  C.i  end  6.3»s 

.  ... _ ...  ,  twaaatrical  in  relation  to  the  eedian  longitudinal  ver- 

-  horizonwily:  t-o  Mmn«  of  dihrf^l  ".th.  basie  Pi—-  Each  of  these  dl- 

in  rhThi 

is  the  straight  line  L  K. 

iLi-.ni ■  -tiiflrf  Du  the  reference  plane  of  the  headfor®  and  t  plane  foreing  an  angle 
•  upwards t  a  dihedral  Ihfllt  defined  ey  the  re  **  ,  .  ••  4.  *kC  esaa  of  helmets 

of  not  text  won  *5*  in  tfta  ease  of  bal-atx  category  HP8  and  PC  «fj  ^  tb'  M**  «  "•  ■•«* 
eatagory  UL  with  the  riftrmi  plane  and  whose  edge  i*  straight  lino  l,.  1.2.  the  points  Li  and  Lj  ra 

presenting  the  eyes. 

-  doN»*rds<  •  ditwdrsl  engl.  define  by  the  oasis  plena  of  the  h»"*^  and*  >'*"•  ,or,in<1  an  *"oU 
ef  not  less  then  *»♦  with  the  basic  plane  and  idwoe  edge  is  the  straight  line  K,  *2- 


5.5  Head  mobility 

At  the  mar,  the  rigid  ports  end.  in  portiodlar.  the  ah.ll  ah.ll  net  ho  within  a  cylinder  define  a.  follow, 
(see  sene*  B.  figure  tot) 

-  04  setter  100  ee 

-  Axis,  situated  at  the  int.raoetio»  of  the  —  plane  of  try  of  the  l—for.  »d  of  a  pi™  P- 
retie 1  to  end  tlO  ee  below  the  reference  plane 


s.f  lye  protection 


It  sn«U  ot  possible  that 


-  helmets  category  hpo  end  «5  can  be  used  together  with  goggles 


-  helaets  category  UL  can 
visor  according  to  Si  .. 


PO  used  together  with  gogglax.  exoapt  if  th.  '-'"I  *"'^>4  "<th  * 

-Perianal  »ya  protestors,  visor*  for  holsota  for  vohiolo  users 


r 


ft  Performance  requirements 


5.1  Ocneril 

After  the  performeoce  of  one  of  the  prescribed  tests, 
breakage  or  def creation  dangerous  to  the  wearer. 


the  airborne  sports  helmet  shall  not  exhibit,  any 


6.2  impact  absorbing  capacity  within  the  teat  area 

The  ho  lost  shall  give  protection  to  the  u~r*.  forehead.  b*=k  of  the  haad.  tafias  and  crown  of  the  head 


6.2.1  Shock  absorbing  capacity 

When  t.««««  according  to  clause  7.2.2  th.  peak  ^eeler.Olon  .hall  not.  nH^or— ur^' 

equivalent  velocity  to  a  drop  height  of  IMO  BO  after  conditioning  In  accordance  with  any  of  the  procedures 

described  in  7.2.2. 


6.2.2  Resistance  to  penetration 


than  S  mm.  measured  ver* 


wnan  tasted  according  t.  clause  7.2.*.  the  head  of  the  Mt  eo~  cl~.r  th^~^-e.». 

tically.  to  th.  headfona,  aft.r  conditioning  in  aeearda*.  with  any  of  the  procedures  oescrioeo  in 


clause  1.2-2. 
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».j  Intention  «y>t«  performance 
«.3.1  Attention  systee  itrtnflth 


'  .  ,  ,  4  ,  .k.  Ho.uic  extension  snail  not  exceed  JS  —  and  the  residual 

Wien  tested  by  the  *,^d£^^'%J;J*pirp<w?r<a<teMicn  includes  sHppaae  of  the 

•“S  ^  -  ’W,,0r‘  6V 


Pol  lowing  the  - 

normal  operation  of  the  rel««»e  systee 


^  to  th.  retention  syst-  -»»  «  «—«*  provide  the.  the  shove  re^i  -  - 

wort:  in  this  «...  ZZ  W^a^y^TtC ^“.i. 

other  contribution*  to  the  mx  xn 

requireeant. 


in  7.3.1  the  helmet.  selected  to  be  o'  appropriate  .its.  shall  not 
line  situated  on  the  crown  of  the  helnet  and  the  reference 


6,3.2  Ratentlon  *Y*tO»  affectivenass 

when  tested  by  the  procedure  described 
cooe  off  the  hcadfora, 

/ 

After  the  teet  the  angle  between  therefer*1*0* 
plane  of  the  head  form  she'll  not  emeecd  30  . 

s.3.3  Release  of  the  retention  system 

.\-.k»«we«lt  ti  loeded  with  a  load  of  SO  k*.  The  farce  for  opemng 
The  retention  system  shell  open  with  one  hand  rf«n  it  is  loaoeo 

shell  not  emceed  30  h. 

«!.,  It  recommended  thmt  the  openin,  -~rt»  b*  m^kod  with  r*  or  oren,.  eeleur. 


T  Tests 

7,1  Sequence  and  nu**r  of  m  bo  t««t*d 

Total  nuaper  submitted  par  balaat  type:  M 

Ihaaoer  of  s-oles  reared  m  perforsmnee  r^irs^nt  sr*  *<v»  in  tmblo  l. 


Tibia  1  *  Sequence  and  Mb ar  of  Mm pl«* 


Performance  t«t 

Sequence  of  test 

Pusher  of  saaples  tested 

Setentlon  »y*t»  effective*#** 

lit 

2 

2*9 act  absorbing  oapbcity 

2nd 

10 

Resistance  to  panatration 

Jrd 

1 

Patent  ion  systaa  strength 

4th 

4 
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7.7  OettminiHOft  of  Impact  absorbing  capacity 


7.3.1  T«*e  w«l 


TN»  tMt  ifii  {ft  defined  by  the  arcs  above  the  MM  AA-C-F  (*«  «oncx  a.  figure  3.1).  the  is 

positioned  as  described  in  annex  A*  The  teat  ere*  is  subdivided  into  five  tone*:  front,  two  side*,  crown  and 

rear. 

Th.  crown  cone  «h»11  b.  th.t  perr  of  the  h.»dfor»  «*1  hclnet  ODOwo  •  horljontcl  plane  through  ,  point  on  the 
IStSTS^taal  u<>  10  c  DeloM  the  top  of  the  hew) for..  The  other  «  tone!  cover  the  rest  of  th.  test  are. 
«e  follOMfti 


The  front  cone  it  defined  u  that  subtmded  by  an  angle  of  P^«d  *y«etricaUy  about  the  plane  of  sym¬ 
metry  of  the  hemdfor*  and  measured  fro®  the  centre!  vertical  axis. 

The  rear  tone  is  defined  as  that  subtended  by  an  angle  of  SO*  placed  symmetrically  aooin  the  plane  of  symme¬ 
try  of  the  headfora  and  measured  froe  the  centra!  vertical  axis. 

Two  side  tones  shall  consist  of  the  remaining  two  sections  down  to  within  30  am  of  the  AA-C*F  plane. 


7.2.2  Conditioning 

7.2.2. 1  High  teeparature  conditioning 

^  ahelt  be  exposed  to  a  temperature  of  ♦  10  i  2  *C  for  not  leas  than  A  hours  and  not  Mr#  than 

<  hours. 

7 .2.2.2  low- teepera turn  conditioning 

The  t*  loots  shall  be  exposed  tft  a  taeperature  of  -  2®  i  2  #C  for  not  less  then  A  hours  and  not  nor*  than 
0  hours. 


7 .2.2.3  tlltrevlolatt-rediation  conditioning  and  eoisture  conditioning 

The  outer  surface  of  the  airborne  sports  helmet  shall  be  exposed  alternately  toi 

-  ultraviolet  irradiation  by  a  12*  H  xenon-filled  quart*  lamp  for  aa  h  at  •  range  of  2S0  mm 

-  spraying  for  4  to  •  h  with  water  at  ambient  separator*  at  the  rate  of  1  1  par  minute 

7.2.3  Shock  absorption  teat 
7. 2. 3.1  Apparatus 
7.2.3il.t  Description 

The  test  apparatus  shall  comprise: 

-  An  anvil  rigidly  fixed  to  a  base 

-  A  free  fall  guidance  syxtea 

-  A  eobila  aystea  supporting  the  heleetad  headfore  _ 

-  A  net  a)  heedfor*  fitted  with  a  tr  id  ir  actional  accelerometer  and  a  measuring  assembly 

-  a  system  by  which  the  point  of  impact  can  be  brought  into  correspondence  with  the  centre  of  the 

anvil. 

A  suitable  apparatus  is  shown  in  figure  1. 
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7.1.3. 1.3  8**» 

Th*  Ml.  lull  he  eonclithie  and  udt  of  steel  or  concrete  or  •  coaoination  of  these  wtorlol.  and  hove  » 

MACS  of  at  1e«t  300  kg. 

H„  port  of  the  M>c  or  »nv11  WH  hM  •  rasac-nee  fr**-«Y  «»'♦  *•  •"*«  th*  — 

7.2.3. 4.3  ArwfH 

*  Mat  stool  anvil  having  *  eireular  lapeet  f»co  of  13d  ■»  t  3  —  dieaeter. 

.1  i.~t\  a  kartetonat.  stool  owll  having  two  faces  raking  an  angle  of  10S*.  eaen 

inclined**!  appmsl— fly  52.5*  to  the  vortical  *nd  sooting  along  a  striking  edge  with  a  radius  of 
,ri?ia.  n*e  height  Shall  ho  not  loss  than  to  aa  and  the  length  not  loss  than  IS 

T. 1.3. 1.4  Hohllo  systoa  and  guides 

.  .  h.sdfnr*  shall  ho  such  that  Its  characteristics  do  not  affect  the  aoasure. 

of  gravity  of  the  ho- for..  It  shall  .Iso  be  such  thot  sny  point  in  tn. 
arct-JU-C-P  can  be  po*itio«%*d  vertically  above  the  centre  of  the  anvil. 

Tho  guides  shall  be  such  that  the  iep~t  velocity  1.  not  less  then  IS  *  of  the  theoretical  velocity. 

7.2.3. 1.S  Acceleronetar  and  eeesurlng  asseocly 

The  tridirectional  eoceleroeeter  shall  he  copse le  of  assuring  and  recording  accelerations  up  to  2MO  g.  Its 
aexlau*  he  50 

The  ooasuring  syst-s.  including  the  drop  asseoftly.  shall  hava  a  freguenoy  raspons.  in  aeoordw  olth  chan- 
n«  1  frequency  clui  (CfC)  tOOO  of  ISO  «4I7. 

•  The  neesuring  systoa  shall  include  eguip-ent  to  record  the  velocity  of  the  haadfora. 

T. 2, 3. 1.5  MMOfores 

The  'haedforas  to  be  ««d  sh.ll  coaply  vlth  Of  . . .  ond  ha  aada  of  a  a.t.1  having  a  1o»  musa.  fra* 
quency  hel»<  3000  «*.  . 

The  general  characters  ties  of  the  teat  haadfors*  to  boused  shall  ha  as  folio-*. 


Cod*  letter 

Inside  circuaferenoa 
of  helaot 

Him 

*c 

A 

500 

jci  t  o*io 

Z 

540 

4*1  t  0*12 

J 

370 

4*7  t  0*14 

H 

500 

—S.6  i  0,1f 

0 

529 

4*1  t  0*14 

The  hesdfora  shall  contain,  near  Its  centre  of  gravity,  a  housing  for  a  tridirectional  accaleroaeter. 


$  ul 
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7.2*3 • Z  Procedure 

The  testing  shall  be  carried  out  according  to  table  2. 

Table  2  -  Testing  parsaeters 


Sawplt 

rvuwoer 

He! wet  Size 

Conditioning 

Anvil 

1 

tallest  of  the 
size  range  of 
the  heleet  type 

Hi  Oh  tee® 

kerbstone 

HO  reconditioning _ 

n.r 

2 

vtEXseeei 

£M _ 

BC3CSnPa?SBi] 

3 

Hnrmsa 

No  recondition Inc 

Flat 

4 

Low  tfop 

Hat _ 

■  V.gJV-'V-TUI-Uhl'-Mi 

s 

MS  liyliHjHMi 

H  if  1  — 

Largest  of  the 
size  range  of 
the  heleet  type 

■rcnnrrraaBaww 

mu-mum 

hi  .  j.  .•inrrmrTHH 

p3rnMHH 

t 

FTt  1 

msssssssm 

s 

mfissTBZjm 

Flat 

flit _ 

HTjb  *.  MB 

■  IT  11  "—1 

10 

ak'n  . . — 

W  ♦  soisturo _ 

_E2as _ ^ 

The  hetaee  shell  be  iapacted  in  zonae  tbet  shell  be  selected  by  the  testing  authority  to  represent  the 
•worst  case*  condition*  end  the  kerbstone  anvil  shell  be  used  without  e*ty  restriotions  on  its  orientation. 

lech  he  1  wet  of  eech  site  shell  be  impacted  1a  two  different  tone*  end  eweh  tone  shell  be  lapwoted  onca  with 
eseh  anvil. 

The  iapaet  sites  on  the  taw  taaple  shall  be  separated  by  a  distance  of  *inia««  1SQ  m. 

The  velocity  of  the  heedforo  shell  be  equivalent  to  e  drop  height  of  1000  mm  t  to  mm. 

The  velocity  of  the  heedforo  shell  be  eeesured  at  e  distance  not  exceeding  M  mm  prior  to  iapaet.  to  an 
accuracy  of  t  1  %. 

7.2,4  Penetration  resistance  test 

7. 2.4.1  Apparatus 

7. 2. 4.1.1  Description 

The  test  apparatus  shell  eoapriset 

•  A  test  he  ad  fora  rigidly  fined  to  ■  base 

•  A  aetal  punch  and  drop  hawser 

-  A  inertSe-free  weasuring  device 
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T.J.4.1.2  »»«• 

TIM  Mic  shall  64  aonoUlh'e  »nd  •»<*'  *‘“*1  8r  eoftcr*t*  or 

«IS1  of  at  least  $00  fcg. 


a  combination  of  theca  aaterials  and  have  * 


No  part  «f  the  6W4-0T  anvil  shall  have  4  resonance  frequency  Uable  to  affect  the  eeosurwents 


7, 2. 4. 1.3  «1g»d  Modfora 

T*e  ntadforea  to  too  used  shall  be  occordlng  to  annex 
on  tne  base. 


0  and  shall  be  rigidly  mounted  in  a  vortical  position 


7, 2. 4. 1.4  Metal  punch  and  drop  banner 

The  testing  device  shsll  have  the  following  characteristics* 


-  Hass  of  punch  f 

0,3  kg 

♦ 

70  g 

-  Angle  of  cone  forming  punch  head  t 

SO* 

t 

1* 

-  Radius  of  rounded  top  of  punch  head  i 

0,3  - 

-  Mass  of  drop  banner  « 

3  kg 

t 

35  g 

-  Height  of  fall  aeasured  between  top  face 

of  punch  and  loner  face  of  drop  ha-eer  » 

1  n 

t 

5  ao 

T. 2.4. US  Inartla-free  eeasuMng  device 

zxs^j&zsttss  suss 

tast  hatwaan  the  head  of  the  punch  and  the  hasdfora. 


« .<L. ■>« «».;  >.  ~  erspyss: :« xz 

sss  r-yy:  s  sxus  szrrMzrs  r  s.'su-ru  -  •—  -«— » 

multi  In  the  lepact  absorption  test. 

Tha  Minot  shall  fan  plnced.  with  tit  Elected  ^Mth?'test^f  s^stn^any^horlr^ntal^ A  natal' punch 

plane  tangantial  to  the  yell  at  the  point  y  to  Whthe  shell  at  the  point  eelected 

SM-i'S.r.s.'sr  •s.r.rss  s~Hr  2 

idiich  the  point  penetrated  Into  the  shell  shall  be  etasurad. 


7.3 


7.3.7 


Attention  system  testing 

Determination  of  retention  systen  strength 


7 .3.1.1  Apparatus 

7.3.7.1.1  Description 


Tha  test  apparatus  shall  cooprlsOi 

-  Means  to  hold  the  helnet  with  headfom  and  loads 

-  A  haadfon.  cqutpoad  -1th  .  lo.d6.ar4.,  d.v1c,  «e*>ri«in,  .  guide  arrest  device  ana  .  drop  -.i«n« 


A 


•  A  eeasuring  device 
suitable  apparatus  is  Shown  In  figure  2. 
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7. 3. 1.1. 2  Helmet  support 

A  steel  plot#  fitted  with  a  belt  and  shaped  after  the  headform.  See  figure  3. 


7.3*1 .1.3  Headforms  and  loadbearing  device 

The  he  ad  fores  to  be  used  aha  11  Comply  vlth  KU  .... 

The  loedbcaring  device  with  the  guide  end  arrest  device  shall  be  aligned  with  the  vertical  axis  passing 
through  the  centra  of  gravity  of  the  headfora. 

The  aili  of  the  headfora  equipped  with  the  loadbearing  device  shall  be  1$  kg  ±  0.5  kg.  which  shall  be  the 
pre  loading  on  the  retention  ays  tea  for  determinating  the  position  from  which  the  vertical  displacement  of 
the  point  of  application  of  the  force  shall  be  measured.  Th*  guide  and  arrest  device  shall  allow  a  weight 
with  a  mass  of  10  Kg  t  0,1  kg  to  drop  in  •  guided  free  fall  300  mm  s  S  am. 


7.3.1 .1.4  Measuring  device 

A  device  to  Measure  the  vertical  displacement  of  the  point  of  application  of  the  force. 


7.3. 1.3  Procedure 

for  each  type  of  helaet  take  two  helmets  of  each  size  that  have  just  undergone  the  shock  absorb t ion  test, 
one  of  which  aust  have  been  W-conditioned,  the  other  sample  determined  by  the  testing  authority. 

Position  the  helaet  es  prescribed  in  annex  a. 

In  this  position  the  helaet  shall  be  held  by  the  shell  by  aeons  of  the  helaet  mpport  at  a  point  traversed 
by  the  vertical  axis  passing  through  the  centre  of  gravity  of  the  head  form. 

Release  the  drop  weight  and  allow  it  to  drop  free  a  height  of  300  am  *  f  am. 

During  the  test  measure  the  dynamic  displacement  of  the  point  of  application  of  the  force. 

After  two  minutes  measure  the  residual  displacement  of  the  point  of  application  of  the  force. 


T.3.2  Determination  of  retention  system  effectiveness 

the  helmet  shall  be  fitted  to  the  appropriate  headferm  which  should  be  the  smallest  claimed  for  that  helaet 
type. 

A  device  (the  total  mast  being  3,0  kg  t  0.1  kg)  to  release  a  falling  weight  is  hooked  onto  the  rear  p4rt  of 
the  shall  in  the  median  vertical  plana  of  tha  hairnet,  a*  sh*m  in  figure  4. 

The  falling  weight,  the  mass  of  which  shall  ba  to  kg  *  0.01  kg,  is  than  released  and  drops  in  a  guided  free 
fait  from  a  height  of  250  *  10  mm.  The  guiding  devices  shall  be  such  as  tm^ensunr  thmt  the  Impact  speed  is 
not  less  than  IS  %  of  the  theoretical  speed. 


7.4  Determination  of  field  of  vision 

To  carry  out  the  test,  the  testing  authority  shall  select  the  size  it  considers  likely  to  yield  the  least 
favourable  result  for  the  helmet  type.  — ' 

position  the  he  1  wet  on  a  hmdfora  corresponding  to  its  six*  by  the  procedure  prescribed  in  annex  A. 

Check  the  field  of  vision  according  to  annex  C. 


J0SP10K12 
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7,5  Teat  report 

7h.  t..t  ~port  shell  contain  W«t  th.  M1M 
Idantifie.tion  of  th.  W—  «— < 

6,  results  of  th.  test.  aceordil*  to  t.l.  T.l  and  1.* 

C>  dsto  of  toottnfl 

d)  mm  of  the  teeting  authority 


*  k  tl*  fottoHtng  information  U  easily  *  the  user  and 

tech  hol-t  Shell  »a  Ufo  of  «*•  h«lMt. 

Ulilt*»y  to  raMin  legible  throughout  the  mt. 

*  the  nuaher  of  this  European  standard: 

-  th.  mm  or  tradeaark  of"  the  eaoufscturer: 

.  the  designation  of  the  aodtlj 

*  the  code  letters  for  the  heleet  category  t  -U  ^rg-.Tire  (in  «•)  of  the  held  which  the 

2-JJVy SSJTm  I^^TSelts.  My  -Iff-  fro.  «.  .1« 

wrttorttyby.M«fM..f  1M»  •  _  .  . 


-  the  Might  of  the  helMt  (the  ever** 

-  year  end  quarter  of  aeaufeoture 


In  g  of  the  helMt  site  in  *•**«*> 


_ ouarttf  Of  MMlfOOtOfO 

«««..  sss.'srs-s  » 

hydrocarbons.  cleaning  fluid*,  paints,  trenwor. 
appropriate  naming. 

»  tnf oreatian  for  usef.  _ _  .Ko.Od  be  furnished  «s 

With  every  heleet  distinct  iitforMtioo  io  the  league* 

foil  OHS l 

-  that  the  helMt  shell  he  edjue«d  to  fit  the  ««•  u  „ 

.  m  the  heleet  should  °f  ^ 

placed  so  as  to  protect  the  torehoeo  en»  «■»  r— 

,, ,,  MlMt  subjected  to  violent  iepect  shall  be  discarded 

-  en  eeplenation  of  th.  oode  -ith 

MlMts  for  peregliding  ond  hang  gliding,  K,  ^ 

ultre-Haht  eereplanes)  ^ 
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3  Htadfora  oupport  dolly 
A  Oolly  diMrt 


I  Plato  Mflwt 

7  StMl  biM  (At  least  MO  *gl 
«  mater  slob  (SO  Shore) 


rtgur.  1.  Prinfipl*  for  tMtli*  .****  W““V 
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•  )  D«v1«t<o«  from  hesdfora  proMlfc. 
Mguru  3:  Kclaat  support 
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Annex  A 


PatUifNviAQ  Of  the  heleet  on  tha  headfora 


1  The  MlNt  is  placed  on  «  hwdfor*  of  appropriate  *1*e  , A  load  of  50  N  U 
halMt  in  order  to  adjust  the  helaet  on  the  heed  for*.  It  i»  e*cart»m#d  that 
tha  helaet  coincides  with  the  vertical  eedian  plane  of  the  headfora. 


applied  on  the  crown  of  th* 
the  vertical  **di*n  plan*  of 


,  Th.  front  «*o  Of  tho  heloot  <»  ploccd  «-“«•  »  «•»«“  th*  ^  ^ 

ward  field  of  vision. 


TMft  elMek  that  the  requirwnt*  for  th.  oinieuo  dewNord  angle  *"d  tho  horizontal  Mold  of  vision  or*  to 
tisfied. 


3  Tho  front  edge  of  tho  helaet  if  placed  against  •  T*  angle  9*U0*-  Ift  that  position  th*  following  linos  aro 
drawn  on  the  helaet  shell: 

-  «  horizontal  lino  at  therleval  of  the  reference  plan*  of  the  he-ifom 

-  th#  tost  area  Halts  a*  defined  By  tho  line  AA-C-f 

•  th*  five  zones  {front,  too  sides.  crown  and  rear)  aa  described  in  1.1.1. 
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ACCELERATION  V3  TTMP 


Acceleration 

<9) 


Sample  #5  (NORMAL  INSERT) 
Model;  PROTEC 
Impact  Site;  CROWN 
Impact  Energy;  90  j 
Drop  Height;  1.69  m 
Anvi l ;  STEEL  FLAT 
Headform:  ISO  'j> 
Conditioning  Temp.;  23C 


Impact  Velocity  5.40  m/s 
Peak  Acceleration;  500.7  g 
Area;  0.761  gs 
Time  to  peak:  2.68  ms 
Pulse  width:  3. 80  ms 

3530-a  (between  9.7  ms  and  10.4  ms) 
lime  above  150g-  0.9  ms 

Time  above  200a;  0.8  ms 

DATE:  04-02-1998 


B-2/10 


ANNEX  B 

TO  3753- 1/E- 1  (OHE) 
6  APR  98 


ACCELERATION  VS  TIME 


Acceleration 

(9) 


Sample  #:  #5  (NORMAL  INSERT) 

Model:  PROTEC 

Impact  Site:  FRONT 

Impact  Energy:  65  J 

Drop  Height:  1.22  M 

Anvi l :  STEEL  FLAT 

Headform:  ISO  'J* 

Conditioning  Temp.:  23C 


Impact  Velocity:  4.87  m/s 
Peak  Acceleration:  500.6  g 
Area:  0.813  gs 
Time  to  peak:  4.02  ms 
Pulse  width:  5 . 06  ms 

H.I .C.:  3332.1  (between  10.9  ms  and  11.6  ms) 
Time  above  150g:  1.3  ms 

Time  above  200g:  1.0  ms 


DATE:  04-02-1998 
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Acceleration 

(g) 


Sample  #:  #5  (NORMAL  INSERT) 
Model:  PROTEC 
Impact  Site:  REAR 
Impact  Energy:  65  J 
Drop  Height:  1.22  M 
Anvil:  STEELFLAT 
Headform:  ISO  'J1 
Conditioning  Temp.:  223C 


Impact  Velocity:  4.89  m/s 
Peak  Acceleration:  500.6  g 
Area:  0.810  gs 
Time  to  peak:  3.01  ms 
Pulse  width:  4.03  ms 

H.I  -C. :  4155.1  (between  9.3  ms  and  10.2  ms) 
Time  above  150g:  1.1  ms 

Time  above  200g:  1.0  ms 

DATE:  04-02-1998 
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Sample  #:  #2  (SPECIAL  INSERT) 

Model :  PROTEC 

Impact  Site:  CROWN 

Impact  Energy;  90  J 

Drop  Height:  1.66  M 

Anvi l :  STEELFLAT 

Headform:  ISO  'J* 

Conditioning  Temp,:  23C 


Impact  Velocity:  5.63  m/s 
Peak  Acceleration;  500.5  g 
Area:  0.825  gs 
Time  to  peak:  3.09  ms 
Pulse  width:  3.93  ms 

H. I .C. :  3558.2  (between  9.2  ms  and  10.1  ms) 
Time  above  150g:  1.4  ms 

Time  above  200g:  1.2  ms 

DATE:  04-02-1998 
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ACCELERATION  vs  time 


Sample  #:  #2  (SPECIAL  INSERT) 
Model:  PROTEC 
Impact  Site:  FRONT 
Impact  Energy:  65  J 
Drop  Height:  1.2  H 
Anvi l :  STEEL  FLAT 
Headform:  ISO  'J' 
Conditioning  Temp_.j_  23C 


Impact  Velocity:  4.88  m/s 
Peak  Acceleration;  222.7  g 
Area:  0.699  gs 
Time  to  peak:  5.57  ms 
Pulse  width:  11.90  ms 

702.7  (between  9.8  ms  and  12.6  ms) 

Time  above  I50g:  1 .2  ms 

Time  above  200g:  0.5  ms 


DATE:  04-02-1998 
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ACCELERATION  VS  TIME 


:celeration 

<9) 


Sample  #;  #2  (SPECIAL  INSERT) 
Model:  PROTEC 
Impact  Site:  REAR 
Impact  Energy;  65  J 
Drop  Height:  1.2  M 
Anvi l :  STEEL  FLAT 
Headform:  ISO  ' J 1 
Conditioning  Temo.:  23C 


Impact  Velocity:  4.86  m/s 
Peak  Acceleration:  340.2  g 
Area:  0.755  gs 
Time  to  peak:  4.02  ms 
Pulse  width:  9.57  ms 

H.I.C. :  1546.2  (between  9.1  ms  and  10.6  ms) 
Time  above  150q:  1.5  ms 

Time  above  200g:  1 . 0  ms 
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ACCELERATION  VS  TIME 


Sample  #:  #2  (SPECIAL  INSERT) 

Model:  PROTEC 

Impact  Site:  LEFT  SIDE 

Impact  Energy:  65  J 

Drop  Height:  1 .2  M 

Anvi l :  STEEL  FLAT 

Headform:  ISO  'J‘ 

Conditioning  Temp.:  23C 


Impact  Velocity:  4.83  m/s 
Peak  Acceleration:  412.4  g 
Area:  0.735  gs 
Time  to  peak:  4.67  ms 
Pulse  width:  8.53  ms 

H. I .C. :  1750.7  (between  10.3  ms  and  11.5  ms) 
Time  above  150g:  1 .3  ms 

Time  above  200 g:  1.0  ms 


ANNEX B 

TO  3753- 1/E- 1  (OHE) 
6  APR  98 


ACCELERATION  VS  TIME 


Acceleration 

(9) 


Sample  #:  #2  (SPECIAL  INSERT) 
Model:  PROTEC 
Impact  Site:  RIGHT  SIDE 
Impact  Energy:  65  J 
Drop  Height:  1.2  M 
Anvi l :  STEEL  FLAT 
Headform:  ISO  ' J 1 
Conditioning  Temp.:  23C 


Impact  Velocity:  4.83  m/s 
Peak  Acceleration:  304.7  g 
Area:  0.713  gs 
Time  to  peak:  4.68  ms 
Pulse  width:  8.99  ms 

H. I .C. :  1252.5  (between  10.2  ms  and  11.6  ms) 
Time  above  150g:  1.3  ms 

Time  above  200g:  1 . 0  ms 

DATE:  04-02-1998 
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